Impairments in auditory and visual processing are common in schizophrenia (SP). In the unisensory realm visual deficits are primarily noted for the dorsal visual stream. In addition, insensitivity to timing offsets between stimuli are widely reported for SP. The aim of the present study was to test at the physiological level differences in dorsal/ventral stream visual processing and timing sensitivity between SP and healthy controls (HC) using MEG and a simple auditory/visual task utilizing a variety of multisensory conditions. The paradigm included all combinations of synchronous/asynchronous and central/peripheral stimuli, yielding 4 task conditions. Both HC and SP groups showed activation in parietal areas (dorsal visual stream) during all multisensory conditions, with parietal areas showing decreased activation for SP relative to HC, and a significantly delayed peak of activation for SP in intraparietal sulcus (IPS). We also observed a differential effect of stimulus synchrony on HC and SP parietal response. Furthermore, a (negative) correlation was found between SP positive symptoms and activity in IPS. Taken together, our results provide evidence of impairment of the dorsal visual stream in SP during a multisensory task, along with an altered response to timing offsets between presented multisensory stimuli.
Introduction
Impairments in perception are recognized as a core deficit of schizophrenia (Green et al., 2004) . These include specific deficits in auditory and visual processing (Rojas et al., 2002; Williams et al., 2011; Butler et al., 2008) . However, it remains unclear how these types of unisensory deficits impact cognitive functioning and behavioral outcomes in schizophrenia patients (SP) despite studies implicating links. Multisensory integration (MSI) represents an important extension to studies of unisensory processing. MSI is the process whereby information from multiple senses is used by a variety of brain networks to integrate our experience of daily life. By using this combined information, relevant signals should be both easier to identify and easier to distinguish from background noise, with the integration of multiple signals into a coherent percept facilitating adaptive behaviors (Ethofer et al., 2006; Koelewijn et al., 2010) .
It has been observed in the unisensory realm that visual deficits for SP occur primarily within the dorsal visual stream (i.e., spatial localization involving the parietal lobe), in contrast to the ventral visual stream (i.e., pattern/object identification involving the temporal lobe) (review: Butler and Javitt, 2005; Martinez et al, 2012) . However, there is some evidence that the ventral stream may also be involved (Grent-'tJong, et al., 2016) . In the visual system, the dorsal and ventral streams can be preferentially activated through placement of stimuli in peripheral or central visual field locations, respectively (Livingstone and Hubel, 1987; Stephen et al., 2002 Stephen et al., , 2006 Ungerleider and Desimone, 1986 ). Therefore, we were able to preferentially activate e.g. the dorsal visual stream by manipulation of the location of the stimulus (i.e. our "near" stimulus activates the peripheral visual field which engages the dorsal visual stream). Our ecologically valid paradigm simulated the near and distant (far) sources in a perspective drawing of a soccer field using both auditory and visual stimuli. Since one aim of the present study was to test whether differences in the dorsal/ventral visual streams of multisensory processing could be observed at the physiological level using MEG we chose to use simple sensory stimuli for our multisensory task, in order to remain largely in the perceptual rather than the cognitive domain. In other words, although these multisensory stimuli invoke activation of more complex cortical networks than unisensory stimuli, there is less likelihood that we need to consider confounds associated with higher-order cognitive functions (e.g. differences in strategy by group [Sanfratello, et al., 2014] ). Simpler tasks also minimize possibly confounding differences in task performance between groups.
Animal and human studies show that auditory/visual integration occurs within a network of secondary sensory areas and association areas recognized as polysensory [e.g., superior temporal polysensory
